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(54) ORGANIC ELECTROLUMINESCANCE ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To^ provide high heat 
resistance and to provide a stable blue light emission 
excellent in color purity by including a diamine 
compound having a substituent in a light emitting 
layer. 

SOLUTION: A compound expressed by formula I is 
included in a light emitting layer of an organic EL 
element. In formula I, Ar1 and Ar2 are each an 
aromatic hydrocarbon ring radical and an aromatic 
heterocyclic group; and R1 to R4 are each a hydrogen 
atom, halogen atom, alkyl group, aralkyl group, alkenyl 
group, allyl group, cyano group, amino group, acryl 
group, alkoxycarbonyl group, carboxyl group, hydroxy! 
group, amide group, aryloxy group, aromatic 
hydrocarbon ring radical and aromatic heterocyclic 
group. X is a bivalent connecting group, and is 
selected from a direct bond or a connecting group 
expressed by formula II, formula III, formula IV and 
formula V. Ar3 in the formula V is expressed by 
formula VI. R5 to R8 in formula VI are either of groups of R1 to R4 in formula I. A film 
thickness of a light emitting layer is normally 10 to 200 nm, and is desirably 30 to 100 nm. 
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(9) ^2000-21572 

1 6 

*ectron. Devices, 443£, 1245JT, 
19 97^) . l&&8?>§?J5{iM?(L Bfi2 2:FIEr?& 

cr>±iz2t>tz. it-mm<z,<±mztt tx^^±m 

[0048] *W»=irtvC. -flfc* ( I ) *^&*>?6 
02fc*-t<fc3lc. *?&i*Jf 7fcfBfcJf 5<3fS 

tzmm±m6zmi&z\ti*±m9>x'b&. mm. 

itS6tt. ]EfLHi*®*^^»LT<SiEfLSr^®fc:»l 

*)Btf&ti&. jBm.jtmm^.-tmmz^ib^tih 

&iv. jEJL*9>mMzmmmzmiz#>z*:#> 
fcr. mm<n4 xyitXf-yi'^frXOjzZM *yfc 

IE?IJ&]kJlffiHlfcm7*3&^rtfcfflt<: 

(III ) t*b?WS«gfit. 
[0049] 

[-fkio] 




(III) 



[00 50] (5*tt». R 9 ~R l4 i±. #*3fc££. KM 

r-^m. rv)vm. i/Tsm.. r$.sm. r^im. 

a, mm£iiiLx^xi>£^7$m. wm&ttL 
x^xi>i.\,^mm.^m&ttz\msm^hx 
^xi>£\,^&mmmmmi. mtAi 

Ga^SripL. LttJaTfcStfHfc* (Ilia) . (II 
lb). (IIlc) Wftti)>X'$ibZtl&. ) 
[005 1 ] 
[ftll] 



K 7 
— O-Z-Ar 7 

Af 8 



(IIlc) 



[0 0 5 2] ZtiSi. Ge. Sn«»fhi> X«, i^^Sfi^fl^C^^i^tiTfSKSSSS^^b 



1 7 

WFn-fs&t (iv) x-mtih-tmrnssfc. 

[0053] 

R 10 R 9 



«°-Q-°- 



M-O-M; 
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[0 0 54] (^+. R 9 ~R 14 fci:^M«±IB^ (II 

JaTOHRgS (V) -c*S;h.4**'J;Wfc£1tK 
[0055] 
[ftl3] 

S A" 
jc^ch-q— c^c' (V) 

Ar 10 V 2 



[0056] (^+. Q{±S^S5:^LTV^TtJ:V>2 

Ar9 -^Arim.wmm^Lx^x^x^^mm 20 

OT^jS^T'^ftS 1 . 2, 4-MITV-;W!£ 

[0057] 
[ftl4] 

N-N 



I 

[0058] J-Xr^jt^T'T^^il^ 7x-t>hv<)y 
[0059] 



/=N 




[0 0 6 0] rniEHK* (UDX^fi^m^m^ 

Wcomwmt lx . fx ( 2 -y 8 y y y 7 

M (7xy5b) T/l'S-^A, fx 
8-*JVJyY) (^7-71-^71^7^7^ 40 
$->7A s t'X (2-f}~tU-8-*SV/7h) 
(3, 5-y7f/P7iy7h) 7^S-")A S h'X 
(2-*+fr-8-*J\)S l ?b) (3, 5-v-te 
rt-yf^xy^hlT^S-W. t'X(2-y 
+/b-8-*S0S5h) ( 1— J-7h?M TiPS- 
»7A S t'X (2-*f-;P-8-*/'J/7n (2— f 
7h7H T/l'S-^A. t'X (2, 4-^^-8 
-*yj/7h) ( 1— 7"7h7H T^S-^A. £ 
X (2. 4-^^-8-^/^/7 M (2— 
1-7 M Trt'S-^A, t'X (2-Xm>-8-*SVX5Q 



(IV) 



*y7h) ( l-t7M-h) T^S-^A. fx (2 

io -yfvv-8-*yyy7h) < 2—i-y hx-M r 

;l/$-»7A. fx (2, 4-^^;l/-8-dfy'jy7 
h ) (1— *"7hX-H T^S-^A. fx (2, 4 

-5/^f-rt'-8-*yyy5h) (2-t7hx-K 

T^5-»7A. fx (2-*+A'-8- ! *S\)S5h) 
( t- l j7x^l/y7/7h) 771^5-^A. fx (2- 

^f/H8-Jfyi;y7h) ( v^y^—tvy^yy 
M t/i^s-^a, fx (2-y^-8-*yyy7 

V) (h'JX (4, 4-t'7x-;H y7V7h) T/l' 
5-»7A, fx (2-^^-8-^y'jy7h) (^ 
7x-;Mf/^777h) r/PS-^A. fx (2. 
4-yVf^-8-4f/'jy7h) (h'j7x-;1^7 

y^M t^s-^a. fx (2. 4-^f-^-8- 

dfyDy^b) (MJ7x-;l'y777h)^l'?- , > 
A^*W^ix«.. 

[0 06 1]^t»^L<ti. fX(2-yf-^-8- 
*SVJ?h) ( hij7x-^y777H r;i^5--> 
AaW^fiS. mUH&sS (IV) mb£ft£ZS& 
K^jccoe^t lt . f x ( 2 -y ^)V- 8 -^y 7 
M r/PS-^A-xt-^y-fx- (2-yf-^- 

30 8-*y*Jyh) T^S-^A. fx (2. 4-i^y^- 
7P-8-^y7b) T^S-^A-^-^-Jf V-h'X- 
(2, 4-v'y^-8-4fy»j7h) T/l'$-'7A, 

fx (5-^ry-2-y^-8-^yyy7h) r 
;u = -«>A-//-^y fx- (5-^ry 2-y 

f;k-8-^y'J/7h) T^5->7A. fx (2-y 

f-;p-5-b'j7y^Dy.f-^-8-^yyy7b) r 

;P5->7A-^-^y-fX- (2-yf-/l^-5-h 

y 7yM-oy 8 -*y y y 5 h ) 5 -^a*? 

jiWf&h.*. «f(3«F*L<Ji. fx (2-^^-8 

-*y7h) r;w5-->A-/i-5i-^y-fx- (2- 
y^-8-^yy7h) r^5-»7A*^f^<ts. 
[0062] ifriaH&ss ( v ) x-nhzti&zi- y ml 
istoommttxte. w^m^mrnrnx-mitz 

vxf-y^f7x^;Mt#tJ! (B-i ) iiitfUft 
fmtitmssx'&bztiz 1 , 2 , 4 - b y rv- 

[0063] 

Hfci6] 



(11) 




[0064] WSiWm£T$khZtl&yj:i->hny> * [0065] 

m$'j>-%< 1 1 1 mtttte&tortwmi art* lit 1 1 \ 
-t. * 



(12) 
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[0066] jEnm±m6<r)Mm±. m®. o. 3~-i 

OOnm, JJ£L<«0. 5~10nm-CJ>S„ iBLffl. 
fc. Hffi2fciE?L^)*S4«03y^^h^|6]±$-fr&)t 

w<y 7 rmizm^tizttmizmxztihg&t lx 

< „ M&t LXlt 3 0 OTCBLL. LT 

i"*Mm< VM»bnEiu&jmaitz t . ie?U£ 

(8HIB6 3-2 9 569 5^&*> . Xf-rfXbS. 
^rS&F'JTSy («m £ 4-3 0 86 88^^) . 

b f? vwb&^ r;P3^s4Bft<^s«5'*r 5 

p- (9-r>h'J^) -n, n-^'-p-m; 
;i/r-'jy. ^jfi^i/yb'zi/y^'j-p-7i 

4. 

[0067] isjam*? 7 rmmt lx x <mm 




mttLX^Xi>£\.->L. *k£m(Di,c0Xi> »4 

&*L4 : 

i£)V7 -f V 

30 5, 10, 1 5, 20-fh57i-^-2 1H, 23 

5, 10, 15, 20-fh77i-^-2 1H, 23 
H-^7^3;^h (II) 

5, 10, 15, 20-fh77i-^-2 1H, 23 
H-#)V7 4>m (ID 

5, 10, 15, 20-f h77x-^-21H, 23 
H-#)\s7 4 yffifB (II) 

5, 10. 15, 20-fh77i-;l/-2 1H, 23 
Y\-X)V7 jyt^WA (IV) jJ-^F 
40 5, 1 0. 1 5, 20-fh7 (4-e'Jy» -2 1 
H, 23H-7K;l/7-f y 
29H, 3 1H-7^ny7-y 
ffi (II) yfnisT-y 
ffiSB (II) 7^Q>-T-y 
f- 9 V 7 ? o i/T—y > F 
7/^^A7?Dy7-y 

SHU) 4. 4' , 4", A'" -xF5T1f-2 9 
H, 3 1H-7^0i/T-y 

50 [0068] mms*>y7Tm<?>m-&i>. mmmmtm 



23 

rm3<r>m\±. 3~100nnu mt<\n 
0~5 0nmt«)S. 0 1 1 JMtf>flii§. -f£;b 

[0069] *mkvmm>ftmm?tz xna. 

jETLHjUBICJ&i ^X v *4 fc» . STOHffitttfAl: t . 

mm-3-l 5 289 7^#) . 
[0070] 

[007 1]-ft^ift (1) oy&L 
A, A' -y'3- Hb"7i-^7. Ogfc^AY-;!. 
9. 3gt^gW/'J^A8. Igfc3-fl^0. 8g£ 
Om 1 fcv\h. s MSffHSTTCMg 
S200X:{CjflaLT. 24B$BIKffi$efc. KJfiKT 

ittfc (K*64%) . zco^^crmmm^^ 

mz£ o iWfls^iirc*6i k *wsut. zenith 
( i ) ^*i£BC:-ovvc-fe>r f yzyfrxyy 

(«) *tSTG/DTA-3 2 Ofcl 9j*3£Rft*rffi£ 
Lfcfc£5, atj&tt2 8 0'Ckftlv££a;U:. 
[0072] 1 

v/*yymmft^ti®. jc&KtiUEfflcini, 

§SBfl<0^£Jg#2x 1 0-«To r rGTFlcSr&i 
tmiWfyrfefflv^TSBlLfc. flRMfc£* ( 1 ) * 

fct 2 6 0-2 8 0XW®fflT-$WL7t. HitfU^jr^ 
Oti2. OxlO- 6 Torr (#2. 7xl0" 4 Pa) 
X\ mmm&O . 3 5 n m/fTCM® l O l n mO-ft 
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^san* <*> mmmm^tgrnw. <ac- 

1 ) *flfcvCJ»EUifc£*. 5. 86eV«0fiS:^L 
fc. i^)«IMifr*«5yr (jfcR350nm) THB 
LT»BLfc9tJiaK*«ftfcl44 2 0 nmT\ W^fe^O 

[0073] £j£H2 
{k^3 (19) *>£jfc 

^TSy4. 57g. Is^nuB^Wk^y 
^M>^f-^ryt-'>A2 0. 5 6g. SBW^ 
10 W7. 63g^'?DD^^>'75ml. 

3 0ml OSdmt>lCjBi. . MST'7 . 5 f^mifSJ* L 

^3-K#*»fe. «X*4. 84 g (g*5 2%) . 
[0074] actiO^'H- Kffc5 . OOg. i))W*f 
20 -^6. 1 7g. MS*'J^A5. 46g. 3>>'fl^ 
0. 89 g£4 Om 1 cr>—baKy-eylzMz-. 

t. 2oox:T-3ii^^6$-y:fc„ wm7®. *m 
mumti K>mtLtz-ba^y*y®mz*mm 
%mzm^x-hw^y-ey£%£Ltz. was usuf 

tio^sux. o. 7As<m®mmznt:. urn 
\t\2%xh^tz. zrtb&faommmft^tztz 

30 bttmff 575fi>0. I RX^h/K N 

MRW h/HCk 0 aWk-^fe (19) 1 8r 

«Lft. BljSfciBffiLfcki* 2 44X:-Cfto^. 
-fe>f 3-^^4^080-2 0^0*1^^ 

ffl^ t i ^> t g (i i o 5 °c t m Lfc . 

[0075] H&092 

n^0ni t H^trLT. it^m d9) c^issm^ 

MLfc. SolJcOiaSfi. 2 8 0~2 9 0X:coKHT©J 
»Lt. IfH«ISgli3 x 1 0- 6 To r r ($}A . 
OxlO-'Pa)t.ltMO. 5nm/#TKJS7 

40 3nm<*>-WC»»Sri!«|<:. ^coafMsE^-f^-v 
W£fyis*M&5. 28eV«I^Lfe, 
^«*^#<7)®^:{i4 9 0 nmt, fffe^«3KT'J)o 

[0076] HifeMl 

x'imLtz. mx&miz* >-wj> ■ xzmx* 

( I TO ) 99&N0R* 1 2 0 n mlt«L^ fco ( 1?* 

y ^tts : m^t'-Ajma ; i^- MHS 1 5 Q ) 

50 \^X2mm1®cr>Xb7jy r iZJ*7—-yy'LXfm% : £& 
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nzwm.Ltz. ±imwrm\%*mmx>7\z£ off 

gSrt^££#>*2X10- 6 Torr (#2. 
7 x 1 0-" P a ) JBlTWri fmwm V y >y^5rfil 

nt lx. Tmz^fmr£.<r>4 , a' -trxCN- 

( 1 -i~7^->V) -N-7x-/PTSy ] t'7i-^ 
(H-1) £-b7$y?3>o@r(CAfU £-oBf<D 
[0077] 
[fl:18] 

~\ 

(H-1) 
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[0 0 78] ^ffl«0^y^Slb-3'--C«iLT^# 
fcffofc. ^^C02>0j3r<0iag{±, 2 3 0~2 5 0X: 

co^fflt«i«sp Lfc . mm&mn-gmi i . 7xio-«t 

o r r (#2 . 3 X 1 0"« P a ) T\ ^ti£j£0 . 3 n 
m^TBI«6 0niii<O]E?L^)S«4Sr#7t. 
KMmttmt LX. flS^fci^J ( 1 ) £JJSE?LI&iS 

<DS£ki2 6 0~2 7 0X^>ttHTt)tlLX:. 

S^KJil. 5X10" 6 Torr (#>2. 0X10" 4 P 
a ) X\ mmm.0 . 2 5 n m/#T\ IU»i3 0 nm 
T'£>o*;. jE?U&iIJf 6cD*ffifc LT. Hit)! 
^S-^tb'X ( 2-*f-^-8-3f/ (h 
'J7i-;^7y5h) 7*rt'$-'7A§8#(HB-l) 




(HB-1) 



[0 080] 5&7t«5c7)±tc^«$-ff=5ro^. ItTlffijt 

mnfo&mh^wnwmtt 5 o~2 5 5-ct u K£ 

JgJil. 3xl0" 6 Torr (#1 . 7Xl0" 4 Pa) 
"C. 3IHWK0. 2 5ntn/^t, lf(i20nmtL 

fc. m-T#^7«««fcLTJaTt=^r;p 

5-^A<7)8-bHU^f^yUy|g{* (E-l) £± 

mmmMvttmmizLxmmfi^t:. 

[0081] 
[-fb2 0] 




(E-D 



[0 082] c\<r&Whr>\g<7)T&m&21 0~~ 2 8 0"C 
O&BTIflfcL*:. 1 . 2 x l 0-«T 

10 or r (#1. 6X1 0"«Pa) X\ WSUL0. 3n 
m/#T\ Hff<±2 5 nm?b~>ti. UBcDIEfl&j&f 

msLx^mmtmmizLxmm^M^s.^2x 1 o 

- ! Torr ($52. 7 X 1 0 4 P a ) OTt^rS^-Citf 
20 KI®8fcLT. 7-yft"e^*^A (M 

gF 2 ) ^^'J^ry^-hS-fflV^T. ^*jfflS0. 1 
nm/», E£g6. 0xl0 B Torr (#8. OX 
10-«Pa)T\ 1. 5nm(7)&mX'n z mmm7cr>± 

cjfcugu:. mz. Tin-v-utmrniz^v^Tytf 
-Hzxvmktx. mmmo. 4n m /», M-m. 

1. 0X1 0" 5 To r r (#1. 3 X 1 0" 3 P a ) 
^OnmW'^S-^AJISrJgJ&U;. 

mm^mm^htiMzm^. mmzwr 
ryx-hzm^ximLx.mmmgio. 5nm/ 

30 K£JK8. OXlO" 6 Tor r (gjl. 1X10 3 
Pa) TW4 0nmWf»f£®j£LTItffi8£^£ 
a±c03«Sltffi8W^«l^7)S«iag(i^fit 

[0083] fcLtOfllfcLT. 2mmX2ramiW>fX 
&3lEliS«l22 5 0mA/cm' OCSfiEgrTOB. Wt 

%mt iooc d/ m 2 T-^>fi. mm/V8Li3m&.-m 
%®i&im<r)mzz. «E«iioocd/ m 2 -e^ft?; 

[0084] mm2 

mmt lt, pn^tn^ (i9) Srfflufcflyjussfli 

1 fcPWM=l/C*?fcfWLfc. ( 1 

9 ) <7)^offiagJ±2 6 0-2 7 OTtftfCH-CttftU 

^«3fJKJi 0 . 2 n m/#b Ufc. ZCDlk^mfflfflt 

50 #^><TJt. SSGOr, SS9 0%c7)^rT*9 6^iaffi 
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[0085] ammi 

s 
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[0086] 
[S5] 



\ 


[cd/m 2 ] 


[* m/W] 
(SlOOcd/m 2 


[cd/A] 


[V] 
@100cd/m 2 


5£% 
[nm] 




4920 


068 


2.2 


10.1 


455 




4880 


1.00 


3.1 


9.7 


464 




4180 


0.40 


1.5 


12.0 


480 



[0087] 

WtiSffifcfc*:£^t><?>-C*>l>. 7 
[0ffi<7)fg#&giBH] 8 



58 [02] W«mi^S^S?wm*LfcSI^I8rffi 
0. 

0. 

1 

mm 

lEflMilJl 



[01] 



[02] 



[03] 




(72)%BH* fliffiS ft? 

^;n«ei^^*^Ei!i*fflHriooos«i 



F?-A(##) 3K007 AB04 AB11 AB14 CA01 CA05 
CA06 CB01 DAOO DA01 DB03 
EBOO FA01 



